The effect of histidine modification on the activity of myo-inositol monophosphatase from bovine brain.
The pH dependence of myo-inositol monophosphatase may indicate a role for histidine residues in the catalytic mechanism (Ganzhorn, A. J., and Chanal, M.-C. (1990) Biochemistry 29, 6065-6071). This possibility was investigated by chemical modification. At pH 6.0 and 25 degrees C, the enzyme was inactivated by diethylpyrocarbonate in a pseudo-first order reaction with a bimolecular rate constant of 0.37 M-1 s-1. Two histidines were modified rapidly with no effect on enzyme activity, while 3 residues were modified at a slower rate corresponding to the rate of inactivation. No noticeable changes in the secondary structure of the enzyme were observed by comparison of circular dichroic spectra before and after modification. Treatment of myo-inositol monophosphatase with diethylpyrocarbonate in the presence of inositol 1-phosphate, Mg2+, and Li+ protected 2 residues from modification and decreased the inactivation rate by about 5-fold. Spectrophotometric analysis, the restoration of enzyme activity by hydroxylamine, and the lack of any inhibitory effect with alkylating agents suggest that inactivation is due solely to modification of histidine. We conclude that a histidine residue is essential for activity and may act as a base catalyst during hydrolysis of the substrate.